
(19) United States 
US 20070231.036A1 

(12) Patent Application Publication (10) Pub. No.: US 2007/0231036A1 
Fukatsu et al. (43) Pub. Date: Oct. 4, 2007 

(54) SHEET PROCESSINGAPPARATUS AND (30) Foreign Application Priority Data 
IMAGE FORMING APPARATUS 

Mar. 31, 2006 (JP) ................................. 2006-096436 
(75) Inventors: Masayoshi Fukatsu, Suntoh-gun Mar. 31, 2006 (JP) ................................. 2006-096438 

(JP); Atsushi Ogata, Mishima-shi Publication Classification 
(JP); Junichi Sekiyama, Tokyo (51) Int. Cl. 
(JP); Hiroharu Tsuji. Numazu-shi GO3G I5/00 (2006.01) 
so the Nagano, (52) U.S. Cl. ....................................................... 399/.407 

(57) ABSTRACT 

Correspondence Address: 
FITZPATRICK CELLAHARPER & SCINTO 
30 ROCKEFELLER PLAZA 
NEW YORK, NY 10112 

(73) Assignee: CANON KABUSHIK KAISHA, 
Tokyo (JP) 

(21) Appl. No.: 11/693,058 

(22) Filed: Mar. 29, 2007 

A pressing member pressed against a sheet stack portion can 
be moved to both a retracting portion where alignment of the 
sheet by the aligning portion is not prevented and a pressing 
position where the aligned sheet S1 is pressed against the 
sheet stack portion. Moreover, a regulation member for 
regulating upward movement of the end of the aligned sheet 
in a conveyance direction can be moved in association with 
movement of the pressing member to both a retracting 
portion where alignment of the sheet S1 by the aligning 
portion is not prevented and a regulating position where 
upward movement of the end of the aligned sheet S1 in a 
conveyance direction is regulated. 

  



Patent Application Publication Oct. 4, 2007 Sheet 1 of 25 US 2007/0231036A1 

FIG. 1 
  



Patent Application Publication Oct. 4, 2007 Sheet 2 of 25 US 2007/0231.036A1 

FIG. 2 
3   



Patent Application Publication Oct. 4, 2007 Sheet 3 of 25 US 2007/0231036A1 

g 

do 

S. 
ar 

w 

F. 

s S. CY) 

  

  

  

  



Patent Application Publication Oct. 4, 2007 Sheet 4 of 25 US 2007/0231.036A1 

FIG. 4 
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FIG. 12 
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FIG. 13 
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SHEET PROCESSINGAPPARATUS AND 
IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a sheet processing 
apparatus and an image forming apparatus having the same, 
particularly to a sheet processing apparatus for aligning 
sheets and binding them without causing misalignment of 
the rear ends. 
0003 2. Description of the Related Art 
0004 Conventionally, some image forming apparatuses 
Such as copying machines are provided with a sheet pro 
cessing apparatus which sequentially takes image-formed 
sheets into the apparatus and binds them in order to, for 
example, reduce the time required in binding the imaged 
formed sheets. 
0005 For example, as disclosed in Japanese Patent 
Application Laid-Open No. 2004-59314, some of the sheet 
processing apparatuses carry the sheets by an intermediate 
roller to an intermediate sheet stack portion on which the 
sheet ends are aligned, and thereafter bind them using a 
binding unit Such as a stapler. 
0006 FIG. 21 shows the configuration of this conven 
tional sheet processing apparatus, in which an image-formed 
sheet S is conveyed to an intermediate sheet stack portion 
101 by an intermediate roller 102. Then, the sheet S stacked 
on the intermediate sheet stack portion 101 is returned in the 
opposite direction to the conveyance direction by a not 
illustrated return unit and contacts with an alignment refer 
ence wall 104 and the rear end in a conveyance direction is 
aligned. 
0007. However, if the precedent sheet S stacked on the 
intermediate sheet stack portion 101 is lifted above the nip 
line of the intermediate roller 102 when a sheet is conveyed, 
a subsequent sheet may collide with the precedent sheet S 
and disturb the alignment or cause a jam. 
0008. Therefore, conventionally, a rear-end regulation 
member 103 is used to prevent the rear end of the precedent 
sheet S stacked on the intermediate sheet stack portion 101 
from moving (being lifted) by the rear-end regulation mem 
ber 103. The rear-end regulation member 103 is rotatably set 
to the downstream of the nip position of the intermediate 
roller 102 and is energized in the direction opposite to the 
sheet conveyance direction shown by the arrow B so as to 
limit the position of the rear end of the precedent sheet S by 
the lower end and prevent the lift of the precedent sheet S. 
0009. Then, the rear end of the precedent sheet S is 
located below the nip line of the intermediate roller 102 
before the rear-end regulation member 103 is pressed by the 
front end of a subsequent sheet to rotate. Thereby, when the 
rear-end regulation member 103 rotates, the front end of the 
Subsequent sheet is conveyed up to the downstream side of 
the rear end of the precedent sheet S and the front end of the 
subsequent sheet does not collide with the rear end of the 
precedent sheet S. 
0010 Moreover, a conventional sheet processing appa 
ratus is provided with a pressing unit 170 which presses the 
top of a precedent sheet S1 aligned in its end after the sheet 
is conveyed to the intermediate sheet stack portion 101 as 
shown in FIG. 22. Then, by pressing the precedent sheet S1 
by the pressing unit 170, extrusion of the precedent sheet S1 
by a subsequent sheet S2 is prevented. 
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0011. In this case, the pressing unit 170 is lowered by the 
action of a solenoid 173. Then, when the pressing unit 170 
moves downward, an elastic body 172 on the lower portion 
presses the top of the precedent sheet S1 to prevent extrusion 
of the precedent sheet S1 by a subsequent sheet S2. 
0012. When aligning the end of the sheet S1 conveyed to 
the intermediate sheet stack portion 101, the pressing unit 
170 can rise to a retracting portion by the action of the 
solenoid 173. Therefore, the pressing unit 170 does not 
interrupt alignment. 
0013 However, in the case of the conventional sheet 
processing apparatus and image forming apparatus, when 
curl is large, for example, at the traveling-directional 
upstream side of a sheet in the conveyance direction, the rear 
end of the precedent sheet S1 may be stacked so as to lean 
to the alignment reference wall 104. 
0014. In this case, because the rear-end regulation mem 
ber 103 is not energized in the direction in which a sheet is 
pressed against the intermediate sheet Stack portion 101, the 
precedent sheet S1 enters the gap between the alignment 
reference wall 104 and the rear-end regulation member 103. 
Then, when the precedent sheet S1 enters the gap between 
the alignment reference wall 104 and the rear-end regulation 
member 103, the rear-end regulation member 103 cannot 
regulate the rear end of the precedent sheet S1. As a result, 
a subsequent sheet collides with the rear end of the precedent 
sheet S1 and there is a problem that the sheet is damaged or 
jam occurs. 
00.15 Moreover, in the case of the alignment reference 
wall 104, a portion 104a close to stapler frontage is lowered 
so as to lure a sheet conveyed by the intermediate roller 102 
into the frontage of the stapler 142 located at a position 
lower than the nip of the intermediate roller 102. Therefore, 
this problem is significant particularly at a position close to 
the stapler frontage. 
0016. Therefore, to solve the above problem, a pressing 
member 171 for preventing lift of the rear end of a sheet may 
be set to the pressing unit 170 as shown in, for example, FIG. 
25. Moreover, when the pressing unit 170 moves downward, 
the rear end of the precedent sheet S1 is pressed to the 
intermediate sheet stack portion 101 by the pressing member 
171. 
0017. However, when the underside 171a of the rear-end 
regulation member 171 completely presses the rear end of 
the precedent sheet S1 in order to press the rear end of the 
precedent sheet S1 to the intermediate sheet stack portion 
101, the sheet rear end is buckled before pressing the curl of 
a sheet as shown in FIG. 25. Thereby, the rear end of the 
sheet leans to the first alignment reference wall 104. When 
bringing the sheet to a binding unit, misalignment of the rear 
end of a sheet bundle occurs. 

SUMMARY OF THE INVENTION 

0018. Therefore, the present invention is made in view of 
the above situation and its object is to provide a sheet 
processing apparatus capable of binding sheet bundles with 
out misalignment of rear ends of the sheets, and an image 
forming apparatus. 
0019. The present invention is provided with a sheet 
stack portion onto which sheet to be processed are conveyed, 
sheet conveying unit for conveying sheets to the sheet stack 
portion, aligning unit for aligning the sheets conveyed to the 
sheet Stack portion, pressing member capable of moving to 
both a retracting portion where alignment of the sheet by the 
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aligning portion is not prevented and pressing position 
where the aligned sheet is pressed against the sheet stack 
portion, and a regulation member capable of moving to both 
a retracting portion where alignment of the sheet by the 
aligning portion is not prevented and a regulating position 
where upward movement of the end of the aligned sheet in 
a conveyance direction is regulated. The regulation Surface 
of the regulation member at the regulating position is located 
above the pressure-contact face of the pressing member to 
be pressed against the aligned sheet, and the regulation 
member operates in association with movement of the 
pressing member. 
0020 Regulating movement of the aligned sheets to the 
upside of the end of the aligned sheets in a conveyance 
direction by the regulation member in association with 
movement of the pressing member to a pressing position and 
thereby, it is possible to bind sheet bundles without mis 
alignment of rear end. 
0021. Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is an illustration showing a schematic con 
figuration of an image forming apparatus provided with the 
sheet processing apparatus of a first embodiment of the 
present invention. 
0023 FIG. 2 is an illustration for describing the configu 
ration of the above sheet processing apparatus. 
0024 FIG. 3 is a top view of the above sheet processing 
apparatus. 
0025 FIG. 4 is a perspective view of the above sheet 
processing apparatus. 
0026 FIG. 5 is an illustration for describing the configu 
ration of an intermediate sheet stack portion set to the above 
sheet processing apparatus. 
0027 FIG. 6 is a perspective view for describing the 
configuration of a pressing unit set to the above intermediate 
sheet Stack portion. 
0028 FIG. 7 is a side view for describing the configu 
ration of the above pressing unit. 
0029 FIG. 8 is an illustration for describing operations of 
the above pressing unit. 
0030 FIG. 9 is an illustration showing the schematic 
configuration of an intermediate sheet Stack portion set to 
the sheet processing apparatus of a second embodiment of 
the present invention. 
0031 FIG. 10 is a perspective view for describing 
another configuration of the above intermediate sheet stack 
portion. 
0032 FIG. 11 is a perspective view for describing still 
another configuration of the above intermediate sheet stack 
portion. 
0033 FIG. 12 is an illustration showing a schematic 
configuration of the sheet processing apparatus of the second 
embodiment of the present invention. 
0034 FIG. 13 is an illustration showing the schematic 
configuration of an intermediate sheet Stack portion set to 
the above sheet processing apparatus. 
0035 FIG. 14 is a first illustration for describing the sheet 
pressing operation of the pressing unit of third embodiment 
of the present invention. 
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0036 FIGS. 15A and 15B are second illustrations for 
describing the sheet pressing operation of the above pressing 
unit. 
0037 FIG. 16 is a third illustration for describing the 
sheet pressing operation of the pressing unit; 
0038 FIG. 17 is a fourth illustration for describing the 
sheet pressing operation of the pressing unit; 
0039 FIG. 18 is a top view for describing the sheet 
pressing operation of the pressing unit. 
0040 FIG. 19 is an illustration showing the schematic 
configuration of an intermediate sheet Stack portion set to 
the sheet processing apparatus of a fourth embodiment of the 
present invention. 
0041 FIG. 20 is an illustration showing the schematic 
configuration of an intermediate sheet Stack portion set to 
the sheet processing apparatus of a fifth embodiment of the 
present invention. 
0042 FIG. 21 is an illustration for describing the con 
figuration of a conventional sheet processing apparatus; 
0043 FIG. 22 is an illustration for describing the con 
figuration of an intermediate sheet stack portion set to a 
conventional sheet processing apparatus. 
0044 FIG. 23 is an illustration for describing a state 
when a conventional sheet processing apparatus aligns the 
rear end position of a sheet whose rear end is curled. 
004.5 FIG. 24 is a front view of the intermediate sheet 
stack portion of a conventional sheet processing apparatus. 
0046 FIG. 25 is an illustration for describing another 
configuration of an intermediate sheet stack portion set to a 
conventional sheet processing apparatus. 

DESCRIPTION OF THE EMBODIMENTS 

0047 Exemplary embodiment for carrying out the 
present invention is described below by referring to the 
accompanying drawings. 
0048 FIG. 1 is an illustration showing the schematic 
configuration of an image forming apparatus provided with 
the sheet processing apparatus of a first embodiment of the 
present invention. In FIG. 1, an image forming apparatus 
100 is set to an image forming apparatus body 101 provided 
with an image forming portion 1. A sheet processing appa 
ratus 3 for applying Stapling to a selectively-conveyed sheet 
after an image is formed by the image forming portion 1 is 
set to the top of the image forming apparatus body 101 and 
moreover, an image reader 2 is set above the sheet process 
ing apparatus 3. 
0049. The image forming apparatus 100 is of an in 
apparatus sheet discharge type in which a sheet discharge 
space P for discharging a sheet on which an image is formed 
by the image forming portion 1 is set between the image 
reader 2 and the sheet processing apparatus 3. 
0050. In this case, the image reader 2 for reading an 
original image has a scanner portion 21 Serving as an image 
reading portion and an ADF (automatic original feeding 
portion) 22. The ADF 22 separates and conveys a plurality 
of originals stacked on an original stacking tray 23 one by 
one by a conveying roller 24 and not-illustrated separation 
pad to pass them through an original read position 25 when 
the scanner portion 21 optically reads information described 
in the original. Moreover, the ADF 22 can open and close 
backward about a not-illustrated hinge at the back of the 
apparatus So as to be opened or closed when setting an 
original onto original table glass 26. 
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0051. The scanner portion 21 is provided with an optical 
carriage 27 for reading the image of an original set on the 
original table glass along a not-illustrated guide shaft while 
scanning the image in the lateral direction and photoelec 
trically converting the original information read by the 
optical carriage 27 by a CCD 28. When an original is read 
by the ADF 22, the optical carriage 27 stops at a predeter 
mined position to read an original currently conveyed. 
0052. The image forming apparatus body 101 is provided 
with not only the image forming portion 1 for forming an 
image (toner image) according to the electrophotographic 
mode but also a sheet feeding portion 5 for feeding a sheet 
to the image forming portion 1, fixing portion 12, and first 
and second sheet discharging portions 16A and 19A. 
0053. In this case, the image forming portion 1 includes 
a process cartridge 9 provided with a photosensitive drum 
10, not-illustrated electrification roller, development 
counter, and toner vessel and a laser scanner 11 for exposing 
the surface of the photosensitive drum 10 and forming an 
electrostatic latent image on the drum 10. 
0054 Moreover, the sheet feeding portion 5 has a sheet 
feeding cassette 4 in which a plurality of sheets S to be used 
for image formation are stacked and a pickup roller 6 for 
feeding the sheet S housed in the sheet feeding cassette 4. 
0055. The first sheet discharging portion 16A has a first 
flapper 13, first sheet discharging roller 16, and face-up 
conveying route 15 and the second sheet discharging portion 
19A has a second flapper 18, second sheet discharging roller 
19, and face-down conveying route 14. 
0056. The second flapper 18 can be switched to the 
position for making an image-formed sheet head for the 
sheet processing apparatus 3 shown in FIG. 1 and the sheet 
discharging position for discharging an image-formed sheet 
to a discharged-sheet stack portion 20 formed on a dis 
charged-sheet space P. Moreover, the first flapper 13 can be 
switched to the position shown in FIG. 1 for discharging an 
image-formed sheet to a sheet discharging tray 17 in face-up 
and the sheet discharging position for making an image 
formed sheet head for the face-down conveying route 14. 
0057. Furthermore, the sheet processing apparatus 3 
applies the processing Such as stapling to a sheet selectively 
guided by Switching a second flapper 18. Then, as shown in 
FIG. 2, the apparatus 3 is provided with an intermediate 
staking portion 34 for processing sheets, intermediate con 
veying roller 32 for conveying sheets to the intermediate 
sheet stack portion 34, and connectable discharged-sheet 
roller pair 33 for discharging sheets processed by the inter 
mediate sheet stack portion 34. 
0058 Moreover, the sheet processing apparatus 3 is pro 
vided with a first alignment reference wall 37 for aligning 
the end of a sheet in a conveyance direction by contacting 
with the rear end of the sheet conveyed to the intermediate 
sheet stack portion 34. Furthermore, the apparatus 3 is 
provided with an aligning roller 36 for conveying a sheet 
conveyed to the intermediate sheet stack portion 34 to the 
first alignment reference wall 37 side and bringing the rear 
end of the sheet into contact with the first alignment refer 
ence wall 37. In this case, the first alignment reference wall 
37 and aligning roller 36 constitute a first aligning portion. 
0059 An entrance roller 31 conveys a sheet conveyed to 
the sheet processing apparatus 3 to the intermediate con 
veying roller 32 by switching of the second flapper 18. A 
discharged-sheet tray 35 stacks the sheets discharged from 
the discharged-sheet roller pair 33 after processing Such as 
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Stapling is applied and a conveying guide 43 is set above the 
intermediate sheet stack portion 34 to guide a sheet con 
veyed by the intermediate conveying roller 32 to the inter 
mediate sheet stack portion 34. 
0060. Then, operations of the image forming apparatus 
100 thus constituted when forming an image are described 
below. 
0061. When forming an image on a sheet, an original is 
set to the original stacking tray 23 of the ADF 22. Then, by 
pressing a copy button, an original is conveyed to the 
original read position 25 by the sheet-feeding roller 24 of the 
ADF 22. Then, after applying light to the original from a 
not-illustrated light source, reading the reflected light by the 
optical carriage 27, and photoelectrically converting a read 
image signal by a CCD 28, the image signal is transferred to 
the laser Scanner 11 of the image forming portion 1. 
0062. Then, when the image signal is input, the laser 
scanner 11 applies a laser beam corresponding to the image 
signal onto the photosensitive drum 10 and thereby, an 
electrostatic latent image is formed on the photosensitive 
drum 10. Thereafter, the electrostatic latent image is devel 
oped by a not-illustrated development counter and visual 
ized as a toner image. The toner image formed on the 
photosensitive drum 10 is conveyed to a transfer nip portion 
between the photosensitive drum 10 and the transfer roller 
10a as the drum 10 rotates. 
0063 However, the sheets S to be used for image for 
mation are separately fed from the sheet feeding cassette 4 
by the pickup roller 6 and separating roller pair 7 one by one 
and then, Supplied to the transfer nip portion along the 
conveying guide 8. Thereby, the toner image on the photo 
sensitive drum 10 is transferred to the sheets S by the 
transfer roller 10a. 
0064. Then, the sheets S to which a toner image is 
transferred from the photosensitive drum 10 is conveyed to 
the fixing portion 12 and heated and pressurized on the 
fixing portion 12, and a toner image is fixed on the Surface 
of the sheets S. 
0065. In this case, when processing of the sheets S is 
unnecessary and the sheets S are discharged in face-up, the 
first flapper 13 is set to the sheet discharging position shown 
in FIG. 1. Thereby, the toner-image-fixed sheet S is con 
veyed along the face-up conveying route 15 and discharged 
in the state of face-up for the sheet-discharging tray 17 by 
the first sheet-discharging roller 16, that is, the state in which 
the face on which a toner image is formed is turned upward. 
0066. However, when the processing of a sheet is unnec 
essary and the sheet is discharged in face-down, the first 
flapper 13 is set to the discharge position for making the 
sheet S head for the face-up conveying route 14. Moreover, 
the second flapper 18 is set to the sheet discharging position 
for discharging a sheet to the discharged-sheet stack portion 
20 set to the sheet-discharging space P. 
0067. Thereby, the toner-image-fixed sheet S is conveyed 
along the face-down conveying route 14 and then, dis 
charged in the face-down state for the discharged-sheet stack 
portion 210 by the second sheet-discharging roller 19, that 
is, the state of turning the face on which a toner image is 
formed downward. 
0068 Moreover, when an image-formed sheet is set so as 
to be subjected to a process such as stapling or to be 
otherwise discharged from the sheet processing apparatus 3. 
the second flapper 18 is previously switched to the position 
shown in FIG. 1. 



US 2007/023 1036 A1 

0069. Then, by switching the second flapper 18, the sheet 
S is conveyed up to the intermediate sheet stack portion 34 
through the entrance roller 31 and intermediate conveying 
roller 32 constituting a sheet conveying portion. The sheet 
discharging roller 33 shown in FIG. 2 is supported so that the 
upper roller 33a can be separated from the lower roller 33b. 
Moreover, when the sheet S is conveyed up to the interme 
diate sheet stack portion 34, because the discharging roller 
pair 33 is separated, the sheet S is not discharged by the 
discharging roller pair 33. 
0070 The sheets conveyed up to the intermediate sheet 
stack portion 34 are aligned one by one in the conveyance 
direction and width direction and an aligned sheet bundle is 
Stapled as described later. Then, after completing stapling, 
the discharging roller pair 33 which has been separated 
contacts and discharges the sheet bundle to the discharged 
sheet tray 35. 
0071. However, when stapling is not performed though 
sheets are discharged from the sheet processing apparatus 3. 
the sheet S conveyed by the intermediate conveying roller 
32 is discharged to the discharged-sheet tray 35 by the 
discharging roller pair 33 without temporarily being col 
lected in the intermediate sheet stack portion 34. 
0072 A second alignment reference wall 41 for aligning 
the sheet-width-directional position is set to the intermediate 
sheet stack portion 34 serving as a sheet Stack portion for 
stacking sheets to be processed as shown in FIGS. 3 and 4. 
Moreover, first to third joggers 40a, 40b, and 40c for moving 
sheets in the direction orthogonal to the conveyance direc 
tion (hereafter referred to as width direction) to bring it into 
contact with the second alignment reference wall 41 are 
included. Furthermore, a stapler 42 for stapling aligned sheet 
bundles is included. In this case, the second alignment 
reference wall 41 and first to third joggers 40a, 40b, and 40c 
constitute a second aligning portion. 
0073. The first to third joggers 40a, 40b, and 40c include 
sheet aligning faces 40a1, 40b1, and 40c1 contacting with 
the side end of sheet S1. Moreover, in the case of this 
embodiment, the first and second joggers 40a and 40b are 
U-shaped so as to be able to support a sheet from the 
underside. Furthermore, the first and second joggers 40a and 
40b can be retracted so that the underside supporting a sheet 
from lower portion moves to a position outside of the width 
of a sheet, in order to discharge the stapled sheets onto the 
stacking tray 35. 
0074. Furthermore, the third jogger 40c at the upstream 
side of the sheet discharging pair 33 moves in the width 
direction in association with first jogger 40a by a not 
illustrated interlocking mechanism. Thereby, the first and 
third joggers 40a and 40c can align a sheet by interlocking 
each other. Moreover, the second jogger 40b set to the 
second alignment reference wall 41 side is fixed to a position 
in which the sheet aligning face becomes the same face as 
the second alignment reference wall 41. 
0075. The aligning roller 36 can vertically move from the 
intermediate sheet stack portion 34. When the roller 36 
lowers, it contacts with the surface of a sheet on the 
intermediate sheet stack portion 34 so as to make the sheet 
S1 head for the first alignment reference wall 37 for aligning 
a rear end position of a sheet in a conveyance direction. 
Moreover, when the roller 36 rises, it refracts up to a position 
to which a sheet is smoothly brought in. 
0076. In the case of this embodiment, an aligning portion 
dedicated to each direction is prepared for alignments of two 
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directions orthogonal as an aligning portion. However, it is 
also allowed to perform alignments of two directions by one 
aligning portion provided with a transfer member for diago 
nally transferring the sheet S1 toward the binding position of 
a stapler serving as a binding unit. 
0077. Moreover, as shown in FIG. 5, the intermediate 
sheet stack portion 34 is provided with a first pressing 
member 38 and second pressing member 39. In this case, the 
first pressing member 38 is rotatably held by a fulcrum 38b 
set to the upstream side of the nip position of the interme 
diate conveying roller 32 and energized in the direction of 
the arrow A by a not-illustrated energizing member Such as 
a spring. 
0078. The first pressing member 38 rotates upward by 
being pressed by a sheet to be conveyed when the sheet is 
conveyed to the intermediate stacking portion 34 and 
refracts up to a position which does not interrupt conveyance 
of a sheet. Moreover, when a sheet is not conveyed, the sheet 
is present at an upper position by a predetermined distance 
from the stacking face 34a of the intermediate sheet stack 
portion 34 and the underside 38a contacting with a sheet is 
protruded from the first alignment reference wall 37. 
(0079. The second pressing member 39 is rotatably held 
by the fulcrum 39b at a position in which the member 39 
contacts with the front end of a sheet at the downstream side 
of the nip position of the intermediate conveying roller 32 
and energized in the direction of the arrow B by a not 
illustrated energizing member Such as a spring. 
0080. The second pressing member 39 also rotates 
upward by being pressed by a conveyed sheet when the sheet 
is conveyed to the intermediate sheet stack portion 34 and 
refracts up to a position which does not interrupt conveyance 
of a sheet. When a sheet is not conveyed, the underside 38a 
of the first pressing member 38 is located below the under 
side 39a of the second pressing member. 
I0081. Then, by arranging the first and second pressing 
members 38 and 39 like this, even when the sheet conveyed 
by the intermediate stacking portion 34 lifts the first pressing 
member 38, the second pressing member 39 is able to 
prevent the lift of a precedent sheet stacked on the interme 
diate sheet stack portion 34. That is, it is possible to prevent 
interference or collision between the front end of a subse 
quent sheet to be conveyed to the intermediate sheet stack 
portion 34 and the rear end of a precedent sheet stacked on 
the intermediate sheet stack portion 34. 
I0082 Moreover, in FIG. 5, the pressing unit 70 is set to 
the downstream of the intermediate conveying roller 32 and 
prevents extrusion of a precedent sheet by a Subsequent 
sheet by pressing the top of a sheet whose side end is aligned 
as described later. As shown in FIG. 6, the pressing unit 70 
includes the regulation member 71 set to the unit body 70a, 
pressing member 72 integrally set to the unit body side of the 
regulation member 71, solenoid 73, axis 74, link 75, and 
spring 76. 
I0083. The regulation member 71 and pressing member 72 
are set to positions acting only on sheets aligned outside the 
conveying region of a sheet to be conveyed to the interme 
diate sheet stack portion 34 by the intermediate conveying 
roller 32. 

I0084. The regulation member 71 is energized in the 
direction of the arrow P due to rotation of the link 75 about 
the axis 74 by the energizing force of a normal spring 76. 
When the solenoid 73 serving as a driving unit operates, the 



US 2007/023 1036 A1 

regulation member 71 moves in the direction of arrow Q in 
accordance with the rotation of the link 75 about the axis 74. 
0085. In this case, the underside 71a of the regulation 
member 71 is constituted so as to be located at a position 
upper than the underside 72a of the pressing member 72 
elastically deformed by pressing the sheet S1 as shown in 
FIG. 7 by the gap C. Moreover, the underside 71a is 
constituted so as to be located upstream of the underside 72a 
of the pressing member 72 in a conveyance direction, that is, 
at the first alignment reference wall side. 
I0086 Moreover, by using the above configuration, it is 
possible to regulate upward movement of sheet rear end as 
a control face though the underside 71a of the pressing 
member 71 cannot completely press the lift of the sheet S1 
even when the rear end of the sheet S1 is curled upward. 
0087. That is, in the case of this embodiment, when the 
sheet S1 is pressed by the pressing unit 70, the sheet S1 is 
fixed by pressure-contacting the underside 72a constituting 
the pressure-contact face of the pressing member 72 serving 
as a pressing member against the top of the sheet S1. 
Moreover, movement (lift) of the rear end of the sheet S1 
pressed against by the pressing member 72 is regulated by 
the underside 71a constituting the regulation surface of the 
regulation member 71 serving as a regulation member. The 
underside 72a of the pressing member 72 is formed of an 
elastic body to fix the sheet S1 in an elastically-deformed 
State. 

0088. Then, the sheet processing operation of the thus 
constituted sheet processing apparatus 3 provided with the 
pressing unit 70 is described below. 
0089. When a sheet is conveyed to the sheet processing 
apparatus 3, a sheet conveyed by the entrance roller 31 is 
discharged to the intermediate sheet stack portion 34 by the 
intermediate conveying roller 32. Before the sheet is con 
veyed to the intermediate sheet stack portion 34, the first to 
third joggers 40a to 40c are moved to positions in which a 
sheet aligning face is wider by a predetermined amount than 
the conveying region of sheets. Thereby, sheets are con 
veyed to the intermediate stacking potion 34 without col 
liding with the first to third joggers 40a to 40c and under 
sides of the sheets are Supported by the first to third joggers 
40a to 40C. 
0090 Moreover, the sheet discharging pair 33 separates 
before the rear end of a sheet is removed from the interme 
diate conveying roller 32 at latest and stops rotation. 
Thereby, the sheet removed from the intermediate convey 
ing roller 32 is stacked on the intermediate sheet stack 
portion 34. 
0091. When stacking a sheet on the intermediate sheet 
stack portion 34, since the regulation member 71 is located 
at the outside of the width of the sheet S1, that is, at a 
position outside of the sheet conveying region, the sheet S1 
does not collide with the regulation member 71. 
0092. Then, after stacking the sheet S1 on the interme 
diate sheet stack portion 34, the first jogger 4.0a and third 
jogger 40c interlocking with the first jogger 40a are moved 
in the direction of arrow R shown in FIG. 3 to move the 
sheet S1 in the width direction. 

0093. In this case, as described above, the second jogger 
40b is fixed to the position where the sheet aligning face 
becomes the same face as the second alignment reference 
wall 41. Moreover, when the sheet S1 is moved by the first 
and third joggers 40a and 40c, the side end of the sheet S1 
is brought into contact with the sheet aligning face of the 
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second jogger 40b and second alignment reference wall 41 
and thereby, the width-directional position of the sheet S1 is 
aligned. In this case, the regulation member 71 is moved to 
an upper position which is a refracting portion not inter 
rupting alignment of sheets by the first and third joggers 40a 
and 40c. 
0094. Then, when alignment of the side end position of 
the sheet S1 is completed, the aligning roller 36 lowers and 
contacts with the surface of the sheet S1. Thereafter, the 
sheet S1 is moved in the direction shown by the arrow T to 
bring the rear end of the sheet S1 in contact with the first 
alignment reference wall 37. Thereby, the rear end position 
of the sheet S1 is regulated and the conveyance direction of 
the sheet S1 is aligned. When alignments of the width 
direction and conveyance direction of the sheet S1 are 
completed, the rear-end corner portion of the sheet S1 enters 
the frontage of the stapler 42. In this case, the position of the 
sheet S1 is a sheet binding position and Stapling is performed 
after alignment of the final sheet of sheets to be stapled is 
completed. 
0.095 Then, after alignments of the width direction and 
conveyance direction of the sheet S1 like this is completed, 
the solenoid 73 operates. Thereby, the regulation member 71 
and pressing member 72 move to the direction of the arrow 
Q shown in FIG. 6 integrally with the unit body 70a and 
regulates and presses the top of the aligned sheet S1 as 
shown in FIG. 7. 
0096. In this case, by regulating the top of the precedent 
sheet S1 by the regulation member 71, it is possible to 
securely convey and stack the Subsequent sheet S2 on the 
intermediate sheet stack portion 34 without being inter 
rupted by lift of the rear end of the precedent sheet S1. 
0097. Moreover, because the regulation member 71 is set 
to the outside of the conveying region of the Subsequent 
sheet S2 to be conveyed to the intermediate sheet stack 
portion 34, the subsequent sheet S2 does not collide with the 
regulation member 71. Furthermore, because the precedent 
sheet S1 is energized by the pressing portion 72 set to the 
unit body 70a integrally with the regulation member 71, 
shift does not occur by friction with the subsequent sheet S2. 
0098. However, the subsequent sheet S2 conveyed to the 
intermediate sheet stack portion 34 is aligned by the first to 
third joggers 40a to 40c. In this case, however, the regulation 
member 71 and pressing member 72 refract in the direction 
of the arrow P in FIG. 6 in order to accept sheets. To reduce 
the aligning time, the first to third joggers 4.0a to 40c move 
the Subsequent sheet S2 at a high operation speed. However, 
because the regulation member 71 operates in association 
with movement of the pressing member 72, the member 71 
does not interfere with the subsequent sheet S2 due to delay 
of retraction of either of the members. 
0099. As a result, the regulation member 71 moves to the 
upper position of the Stacking face 34a of the intermediate 
sheet stack portion 34 and the subsequent sheet S2 does not 
collide with the regulation member 71. Moreover, this 
operation is repeated until reaching a predetermined number 
of sheets. 
0.100 For this embodiment, the constitution in which the 
regulation member 71 is integrally formed with the pressing 
member 72 is described. However, it is enough that the 
members 71 and 72 can integrally move at each refracting 
portion at the time of sheet alignment and the members 71 
and 72 are not restricted to this configuration. Namely, it is 
enough that the regulation member 71 and the pressing 
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member 72 can move in association with each other. How 
ever, by integrally constituting the members 71 and 72, they 
can move by one driving unit. Therefore, it is possible to 
simplify a structure and realize downsizing and cost reduce. 
0101 Hereafter, when alignment of the final sheet is 
completed, the first and third joggers 40a and 40c are moved 
up to a position where the first and third joggers 40a and 40c 
contact with the end surface of the sheet and completely 
aligned and the Stapler 42 serving as a binding unit is driven 
to staple sheets. Thereafter, the first and second joggers 40a 
and 40b shown in FIG. 4 are completely refracted up to a 
position at which the underside is wider than the width of a 
sheet and a sheet bundle is discharged to the stacking tray 35 
and stacked by contacting the discharging roller pair 33 and 
conveying the sheet bundle. 
0102) When the top of the sheet S1 is regulated by the 
regulation member 71, the underside 71a of the regulation 
member 71 is present upward from the underside 72a of the 
pressing member 72 deformed by pressing the sheet S1 by 
a predetermined gap C. as shown in FIG. 7. Therefore, lift of 
a sheet rear end is not completely pressed. 
0103) In this case, when completely pressing the lift of 
the rear end of the sheet S1, the rear end of the sheet leans 
to the first alignment reference wall 37 as shown in FIG. 18 
already described and consistency of the rear end of a 
Stapled sheet is degraded. Moreover, to completely press the 
lift of the rear end of the sheet S1 due to fixing-heat curl, 
large force is necessary and size up and cost up of an 
actuator are necessary. 
0104. However, in the case of this embodiment, when the 
regulation member 71 lowers, a gap (step) is formed 
between the underside 71a of the regulation member 71 and 
the underside 72a of the pressing member 72. Therefore, lift 
of the rear end of the sheet S1 is not completely pressed. 
That is, upward movement of the rear end of the aligned 
sheet is regulated instead of completely pressing the lift of 
the rear end by the underside 71a of the regulation member 
71. 
0105. Then, by using the above configuration, it is pos 
sible to reduce the quantity for pressing the rear end of the 
sheet S1 by a predetermined gap C. greatly reduce the load 
of an actuator, and select a low-cost space-saving actuator. 
Moreover, the curvature of the rear end of a sheet is 
moderated and when regulating the sheet S1, the rear end of 
the sheet S1 does not bent and lean to the first alignment 
reference wall 37. 
0106 When the gap C. is large, it exceeds the nip line of 
the intermediate conveying roller 32. Therefore, it is nec 
essary to set the gap C. to a value at which the height obtained 
by adding the bundle thickness f of the necessary number of 
Stapled sheets and the gap C. becomes Smaller than the height 
y of the nip line of he intermediate conveying roller 32 from 
the intermediate stacking face 34. Therefore, in the case of 
this embodiment, the gap C. is set to 2 mm through experi 
mentS. 

0107 Moreover, because a sheet is conveyed onto the 
intermediate sheet stack portion 34 through the opening of 
the staple 42, the front end of the subsequent sheet S2 and 
the rear end of the precedent sheet S1 cross in the opening 
of the stapler 42. Therefore, the front end of the subsequent 
sheet S2 is interrupted by the lift of the rear end of the 
precedent sheet S1 at a low portion close to the frontage of 
the stapler 42 of the alignment reference wall as shown in 
already-described FIG. 17. Therefore, in the case of this 
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embodiment, the underside 71a of the regulation member 71 
is set to a position close to the stapler frontage close to the 
binding position of the stapler 42. 
0108. Thus, when the regulation member 71 moves to the 
regulating position, it is possible to align the rear end of the 
precedent sheet S1 without being buckled by regulating 
upward movement (lift) of the rear end of the precedent 
sheet S1 by the underside 71a of the regulation member 71. 
Thereby, it is possible to staple (bind) a sheet bundle without 
misalignment of the rear end of a sheet. 
0109 Moreover, by using the above configuration, the 
sheet processing apparatus 3 can have a curl pressing 
function and precedent-sheet pressing function without 
newly using a curl pressing member without size up or cost 
up of a regulation member. 
0110. Then, second embodiment of the present invention 

is described below. 
0111 FIG. 9 is an illustration showing a schematic con 
figuration of an intermediate sheet stack portion set to the 
sheet processing apparatus of this embodiment. In FIG. 9, a 
symbol same as that in FIG. 7 shows the same or corre 
sponding portion. 
0112. In the case of this embodiment, the pressing mem 
ber 71A shown in FIG. 9 is formed of an elastic body. 
Thereby, when the pressing member 71A lowers, the under 
side 71a of the pressing member 71A is pressed by a force 
equal to or more than predetermined force by the lift force 
of the sheet S1 and thereby, the pressing member 71A is 
elastically rotated upward. 
0113. Then, by using the above configuration, it is pos 
sible to regulate the upward movement of the rear end of the 
precedent sheet S1 without buckling the rear end of the 
precedent sheet S1. Thereby, it is possible to staple a sheet 
bundle without causing the misalignment of the rear end of 
a sheet. 
0114 Moreover, by using the above configuration, the 
pressing member 71A absorbs the force equal to or larger 
than predetermined force. Therefore, it is possible to provide 
a curl pressing function for the pressing member 71A 
without size up or cost up of an actuator. 
0115 This embodiment is not restricted to the configu 
ration as shown in FIG. 9 when the underside 71a of the 
pressing member 71A can absorb the lift force of a sheet. For 
example, when the underside 71a of the pressing member 
71A can absorb the lift force of a sheet, it is allowed to set 
an elastic body 77 to the underside 71a of the pressing 
member 71 as shown in FIG. 10. Moreover, as shown in 
FIG. 11, the same advantage is obtained by setting the elastic 
body 77 to the underside 71 of the pressing member 71 as 
shown in FIG. 11 and using the pressing member 72 as a 
rigid body 78. 
0116. As shown in FIG. 3 described for the first embodi 
ment, the underside 72a of the pressing member 71 is set to 
the second alignment reference wall 41 side of the underside 
71a of the regulation member 71 so as to bring the underside 
71a of the regulation member 71 to a position close to the 
binding position of the stapler 42. However, the position of 
the underside 72a of the pressing member 72 is not restricted 
to the above position. 
0117 For example, when it is possible to locate the 
underside 71a of the regulation member 71 to a position 
close to the binding position of the stapler 42, it is allowed 
to set the regulation member 71 along the first alignment 
reference wall 37 as shown in FIGS. 12 and 13. Moreover, 
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in this case, it is allowed to set the underside 72a of the 
pressing member 72 in the sheet conveying region and the 
underside 71a of the regulation member 71 outside the sheet 
conveying region. 
0118. Then, third embodiment of the present invention is 
described below. 
0119. As described for the first embodiment, a pressing 
unit 70 in FIG. 5 is set to the downstream of the intermediate 
conveying roller 32 for the side end to press the top of a 
side-end aligned sheet close to its side end and prevent 
extrusion of a precedent sheet by a Subsequent sheet. 
0120. As shown in FIGS. 5 and 6, the pressing unit 70 is 
provided with a regulation member 71 for regulating upward 
movement of the rear end of a sheet, pressing member 72 
integrally set to the regulation member 71 to press a sheet 
against the stacking face 34a of the intermediate sheet stack 
portion 34, and link member 75. 
0121. In this case, vertical movement of the regulation 
member 71 is guided by a vertically-extended rail 90. 
Moreover, the pressing member 72 is formed of an almost 
elliptic elastic body having a hollow portion and a plurality 
of pressing members 72 or two pressing members 72 for this 
embodiment are set at the lower end of the regulation 
member 71. The underside 72a of the pressing member 72 
constitutes a pressing face for pressing a sheet. By setting a 
plurality of the pressing members 72 in the conveyance 
direction at predetermined intervals, the pressing state of a 
precedent sheet is not disarranged even if moment is gen 
erated due to sliding when conveying a subsequent sheet. In 
the case of this embodiment, though a plurality of pressing 
members are set at predetermined intervals so as to oppose 
the moment due to sliding, it is also allowed to use a pressing 
member obtained by continuously constituting a pressing 
face having a predetermined length. 
0122) A link member 75 is rotatably supported by a 
not-illustrated frame of the sheet processing apparatus 3 
about a rotating shaft 75a, which stops while being ener 
gized in the direction of the arrow C in FIG. 6 by the spring 
76 shown in FIG. 6 at the State shown in FIG. 5. 
(0123. Moreover, the link member 75 is connected with 
(pin 73a) of the solenoid 73 through a joint 74. When the 
joint 74 is pulled when the solenoid 73 is turned on, the link 
member 75 rotates counterclockwise about the rotating shaft 
75a. FIG. 5 shows a State when the Solenoid 73 is turned off. 

0.124 Moreover, the link member 75 has a cam hole 75b 
and the boss 71b of the regulation member 71 is fitted into 
the cam hole 75b. Furthermore, when the link member 75 is 
present at the position shown in FIG. 5, the regulation 
member 71 is energized upward by fitting with the link 
member 75 and stops at the position in FIG. 5. 
0.125. Then, the sheet processing operation by the sheet 
processing apparatus 3 provided with the pressing unit 70 
thus constituted is described. 
0126 When a sheet is conveyed to the sheet processing 
apparatus 3, the sheet conveyed by the entrance roller 31 is 
discharged to the intermediate sheet stack portion 34 by the 
intermediate conveying roller 32. Before the sheet is con 
veyed to the intermediate sheet stack portion 34, the first to 
third joggers 40a to 40c are moved to positions in which a 
sheet aligning face is wider than the conveying region by a 
predetermined value. Thereby, the sheet is conveyed to the 
intermediate sheet stack portion 343 without colliding with 
the first to third joggers 40a to 40c and the underside of the 
sheet is supported by the first to third joggers 40a to 40c. 
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I0127. Moreover, the sheet discharging roller pair 33 is 
separated before the rear end of the sheet is removed from 
the intermediate conveying roller 32 at latest and stops 
rotation. Thereby, the sheet moved from the intermediate 
conveying roller 32 is stacked on the intermediate sheet 
stack portion 34. 
I0128. When stacking the sheet on the intermediate stak 
ing portion 34, the sheet S1 does not collide with the 
regulation member 71 because the regulation member 71 is 
located at a position outside of the width of the sheet S1, that 
is, outside of the sheet conveying range. 
I0129. Moreover, after stacking the sheet S1 on the inter 
mediate sheet stack portion 34, the first jogger 40a and the 
third jogger 40c interlocking with the first jogger 40a are 
moved in the direction of arrow R shown in FIG. 3 to move 
the sheet S1 in the width direction. 

0.130. In this case, as already described, the second jogger 
40b is fixed to a position at which the sheet aligning face 
becomes the same face as the second alignment reference 
wall 41. Moreover, when the sheet S1 is moved by the first 
and third joggers 40a and 40c, the side end of the sheet S1 
contacts with the sheet aligning face of the second jogger 
40b and second alignment reference wall 41. Thereby, the 
position in the width direction of the sheet S1 is aligned. In 
this case, the regulation member 71 is moved to an upper 
position which is a refracting portion which does not inter 
rupt alignment of a sheet by the first and third joggers 40a 
and 40c. 

I0131 Then, when alignment of the side end position of 
the sheet S1 is completed, the aligning roller 36 lowers and 
contacts with the surface of the sheet S1. Thereafter, the 
sheet S1 is moved in the direction shown by the arrow T to 
bring the rear end of the sheet S1 into contact with the first 
alignment reference wall 37. Thereby, the rear end position 
of the sheet S1 is regulated and alignment of the sheet S1 in 
the conveyance direction is performed. 
0.132. Moreover, after alignments in the width direction 
and conveyance direction of the sheet S1 are completed, the 
solenoid 73 operates. Thereby, the pressing member 72 
moves integrally with the regulation member 71 in the 
direction of the arrow Q shown in FIG. 6 and moves to the 
pressing position for pressing the top of the aligned sheet S1 
close to the side end of the sheet S1 as shown in FIG. 17 
described later. 

I0133. In this case, by pressing the side end of the prece 
dent sheet S1 by the pressing member 71, it is possible to 
securely convey and Stack the Subsequent sheet S2 onto the 
intermediate sheet stack portion 34 without being inter 
rupted by the lift of the rear end of the precedent sheet S1. 
Moreover, because the precedent sheet S1 is energized by 
the pressing member 72 set to the regulation member 71, 
shift is not generated due to the friction with the subsequent 
sheet S2. 

I0134. However, the subsequent sheet S2 conveyed to the 
intermediate sheet stack portion 34 is thereafter aligned by 
the first to third joggers 40a to 40c and the regulation 
member 71 moves in the direction of the arrow P in FIG. 6 
in order to accept the sheet. 
I0135. As a result, the regulation member 71 moves to the 
upper portion of the stacking face 34a of the intermediate 
sheet stack portion 34 as shown in FIG. 5 and the subsequent 
sheet S2 does not collide with the regulation member 71 or 
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pressing member 72. Then, the above operation is repeated 
until reaching a predetermined number of sheets to be 
Stapled. 
0136. Hereafter, when alignment of the final sheet is 
completed, the first and third joggers 40a and 40c are moved 
to a position for making the first and third joggers 4.0a and 
40c contact with the sheet end and completely aligned to 
drive the Stapler 42 serving as a binding unit and Staple 
sheets. Finally, the first and second joggers 40a and 40b 
shown in FIG. 4 are completely refracted up to positions in 
which underside is wider than the width of a sheet and a 
sheet bundle is conveyed by contacting the discharging 
roller 33 and thereby, the sheet bundle is discharged to and 
stacked on a stacking tray 35. 
0.137 Then, the sheet pressing operation by the pressing 
unit 70 is described below. 
0138 For example, before a sheet is conveyed to the 
intermediate sheet stack portion 34, the regulation member 
71 is present at a separate position as shown in FIG. 5 
described above. In this case, there is a predetermined gap 
between the underside 72a constituting the pressing face of 
he pressing member 72 for pressing a sheet and the sheet 
stacking face 34a of the intermediate sheet stack portion 34. 
0139 Moreover, when the sheet S1 is conveyed from the 
above state and the sheet S1 collides with the first pressing 
member 38 and second pressing member 39, the first press 
ing member 38 and second pressing member 39 rotate by 
being pressed by the sheet S1 as shown in FIG. 14. 
0140. Hereafter, when the sheet S1 is further conveyed 
and the rear end of the sheet S1 passes through the inter 
mediate conveying roller 32, the rear end of the sheet S1 is 
dropped to the intermediate sheet stack portion side by the 
first pressing unit 38 and second pressing unit 39 as shown 
in FIG. 15A. 
0141 Moreover, when the sheet S1 is further conveyed, 
the first pressing unit 38 and second pressing unit 39 
completely lower as shown in FIG. 15B and lift of the rear 
end of the sheet S1 is regulated by the first pressing unit 38 
and second pressing unit 39. Then, as described for aligning 
sequence, alignment by the first to third joggers 4.0a to 40c 
and aligning roller 36 is applied to the sheet. 
0142. Then, when alignment by the joggers 40a to 40c 
and aligning roller 36 is completed, the solenoid 73 is first 
turned on and the link member 75 rotates counterclockwise 
through the pin 73a and joint 74 as shown in FIG. 16. Then, 
the regulation member 71 connected to the link member 75 
through the boss 71b and cam hole 75b starts lowering and 
a part (front end) of the underside 72a of the pressing 
member 72 contacts with the sheet S1 before long. 
0143. Then, because the pressing member 72 is consti 
tuted of an almost-elliptic elastic body having a hollow 
portion as already described, when the regulation member 
71 further lowers, the pressing member 72 pressure-contacts 
with the sheet S1 while it is slowly crushed. 
0144. In this case, when a part of the pressing member 72 
contacts with the sheet S1 and then it is pressed against the 
sheet S1 while slowly crushing, the Sound when the pressing 
member 72 contacts with the sheet S1 becomes small. That 
is, like the case of this embodiment, when constituting the 
pressing member 72 with an almost-elliptic elastic body 
having a hollow portion so that it pressure-contacts with the 
sheet S1 while slowly crushing after a part of the member 72 
contacts, it is possible to reduce the intensity of Sound when 
the pressing member 72 contacts with the sheet S1. 
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0145 Then, when lowering of the regulation member 71 
is completed, the pressing member 72 pressure-contacts 
with the sheet S1 while it is elastically deformed as shown 
in FIG. 17. In this case, when the pressing member 72 
pressure-contacts with the sheet S1 while deforming, it is 
possible to absorb contact irregularity with the sheet S1 even 
when the regulation member 71 slightly tilts or the sheet S1 
has contact irregularity. 
0146 That is, when the pressing member 72 is elastically 
pressed against the sheet S1, the pressing member 72 can 
face-contact with the sheet S1 and thereby, it is possible to 
press the sheet S1 with the same-magnitude pressure. 
0147 Moreover, as already described, the pressing mem 
ber 72 is provided at two places integrally with the regula 
tion member 71. Thus when the pressing member 72 is used 
at two places, it is possible to press the sheet at two places 
of T1 and T2 which are shown in FIG. 18. Therefore, even 
if the subsequent sheet S2 is conveyed and the rotation 
directional extrusion force shown by the arrow T3 is added 
by the subsequent sheet S2, it is possible to stably press the 
sheet S1 without rotating it. 
0.148. Thus by constituting the pressing member 72 so 
that a part of the member 72 contacts with the sheet S1 and 
then elastically face-contacts with the sheet S1, along with 
movement of the regulation member 71 to a pressing posi 
tion, it is possible to securely press the aligned sheet S1. 
Moreover, it is possible to reduce the Sound when pressing 
the sheet S1. 
0149 Moreover, by constituting the sheet pressing unit 
70 so as to vertically move as in this embodiment, it is 
possible to reduce a setting space compared to the case of a 
conventional example for moving a sheet pressing unit in a 
circular arc trajectory and downsize the whole apparatus. 
0150. Then, fourth embodiment of the present invention 

is described below. 
0151 FIG. 19 is an illustration showing the configuration 
of the sheet processing apparatus of this embodiment. In 
FIG. 19, a symbol same as that in FIG. 5 already described 
shows the same or equivalent portion. 
0152. In FIG. 19, a pressing member 201 is set to the 
regulation member 71 through an elastic joint member 200 
serving as an elastic member Such as a spring. Then, by 
setting the pressing member 201 through the elastic joint 
member 200 like this, the pressing member 201 can move in 
accordance with the sheet S1. 
0153. Thereby, it is possible that the pressing member 
201 can press the sheet S1 with a stable force without 
one-way contact even when, for example, the regulation 
member 71 slightly tilts or the aligned sheets have irregu 
larity. 
0154 Moreover, because the sheet S1 is pressed at two 
places in the case of this embodiment, it is possible to stably 
press the sheet S1 without rotating it. Furthermore, by using 
this Suspension structure, it is possible to reduce the intensity 
of the Sound generated at the time of contact. 
0155 Then, the fourth embodiment of the present inven 
tion is described below. 
0156 FIG. 20 is an illustration showing the configuration 
of the sheet processing apparatus of this embodiment. In 
FIG. 20, a symbol same as that in FIG. 5 already described 
shows the same or equivalent portion. 
(O157. In FIG. 20, a pressing member 302 is held by a 
lower regulation member 301 serving as a holding member. 
The lower regulation member 301 is set to the regulation 
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member 71 through an elastic joint member 300 serving as 
an elastic member Such as a spring. That is, in this embodi 
ment, the pressing member 302 is set to the regulation 
member 71 through the lower regulation member 301 and 
elastic joint member 300. 
0158. Then, by setting the pressing member 302 to the 
regulation member 71 through the lower regulation member 
301 and elastic joint member 300, the pressing member 302 
can move in accordance with the sheet S1. Thereby, it is 
possible that the pressing member 302 can press the sheet S1 
with a stable force without one-way contact even when the 
regulation member 71 slightly tilts or the sheet S1 has 
irregularity. 
0159 Moreover, also this embodiment, it is possible to 
stably press the sheet S1 without rotating it because of 
pressing the sheet S1 at two places. Furthermore, by using 
this Suspension structure, it is possible to reduce the intensity 
of the Sound generated at the time of contact. 
0160 While the present invention has been described 
with reference to exemplary embodiments, it is to be under 
stood that the invention is not limited to the disclosed 
exemplary embodiments. The scope of the following claims 
is to be accorded the broadest interpretation so as to encom 
pass all Such modifications and equivalent structures and 
functions. 
0161 This application claims the benefit of Japanese 
Patent Applications No. 2006-096436, filed Mar. 31, 2006, 
and No. 2006-096438, filed Mar. 31, 2006, which are hereby 
incorporated by reference herein in their entirety. 
What is claimed is: 
1. A sheet processing apparatus comprising: 
a sheet stack portion onto which a sheet to be processed 

is conveyed; 
a sheet conveying portion which conveys a sheet to the 

sheet Stack portion; 
an aligning portion which aligns the sheets conveyed to 

said sheet stack portion; 
a pressing member capable of moving to both a retracting 

portion where alignment of the sheet by said aligning 
portion is not prevented and a pressing position where 
the aligned sheet is pressed against the sheet stack 
portion; and 

a regulation member capable of moving to both a retract 
ing portion where alignment of the sheet by the align 
ing portion is not prevented and a regulating position 
where upward movement of an end of the aligned sheet 
in a sheet conveyance direction is regulated, 

wherein the regulation Surface of the regulation member 
at the regulating position is located above the pressure 
contact face of the pressing member to be pressed 
against the aligned sheet, and 

wherein said regulation member operates in association 
with a movement of said pressing member. 

2. A sheet processing apparatus according to claim 1, 
wherein said regulation member regulates at the regulating 
position upward movement of the end of the aligned sheet in 
the conveyance direction so that the aligned sheet is not 
prevented from conveying a Subsequent sheet. 

3. A sheet processing apparatus according to claim 1, 
wherein the regulation Surface of said regulation member at 
the regulating position can elastically move upward along 
with a lift of the end of the sheet. 

4. A sheet processing apparatus according to claim 1, 
further comprising: 
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a binding unit which binds sheets aligned by the aligning 
portion, wherein the regulation Surface of said regula 
tion member is located close to the binding position of 
the binding unit. 

5. A sheet processing apparatus according to claim 4. 
wherein said regulation member is provided outside a sheet 
conveying region in which a sheet is conveyed by the sheet 
conveying portion and the regulation Surface is provided on 
the binding unit side from the pressure-contact face. 

6. A sheet processing apparatus according to claim 1, 
wherein the aligning portion has a first aligning portion for 
aligning an end of a sheet conveyed to the sheet stack 
portion in a conveyance direction and a second aligning 
portion for aligning an end of the sheet conveyed to the sheet 
stack portion in a direction orthogonal to the sheet convey 
ance direction. 

7. A sheet processing apparatus according to claim 6. 
wherein said regulation member is provided along the 
aligning position of the first aligning portion and the regu 
lation surface of the regulation member is provided on the 
binding unit side from said pressing member. 

8. A sheet processing apparatus according to claim 1, 
comprising: 

a driving unit which integrally moves said regulation 
member and said pressing member to a retracting 
portion. 

9. A sheet processing apparatus according to claim 1, 
including the regulation member and the pressing member 
integrally. 

10. A sheet processing apparatus according to claim 1, 
wherein the pressing member is constituted of an elastic 
body having a hollow portion and at least a part of the 
pressing member contacts with the aligned sheet and then 
the pressing member is elastically pressed against the sheet 
in a face contact state. 

11. A sheet processing apparatus according to claim 1, 
wherein said pressing member is set with an elastic member 
in-between. 

12. A sheet processing apparatus according to claim 1, 
comprising: 

a holding member which holds said pressing member, 
wherein the holding member is set with an elastic member 

in-between. 
13. A sheet processing apparatus according to claim 1, 

wherein a plurality of the pressing members are provided 
along a sheet conveyance direction. 

14. A sheet processing apparatus according to claim 1, 
wherein said pressing member and said regulation member 
move substantially vertically with regard to the aligned 
sheet. 

15. An image forming apparatus comprising: 
an image forming portion which forms an image; and 
a sheet processing apparatus which processes a sheet on 

which an image is formed by the image forming 
portion, 

wherein said sheet processing apparatus includes: 
a sheet stack portion onto which a sheet to be processed 

is conveyed; 
a sheet conveying portion which conveys a sheet to the 

sheet Stack portion; 
an aligning portion which aligns the sheet conveyed to 

the sheet stack portion; 
a pressing member capable of moving to both a retract 

ing portion where alignment of the sheet by the 
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aligning portion is not prevented and a pressing 
position where the aligned sheet is pressed against 
the sheet stack portion; and 
regulation member capable of moving to both a 
retracting portion where alignment of the sheet by 
the aligning portion is not prevented and a regulating 
position where upward movement of the end of the 
aligned sheet is regulated in a conveyance direction, 

wherein said regulation member operates in association 
with movement of said pressing member. 

16. An image forming apparatus according to claim 15. 
wherein said regulation member regulates at the regulating 
position upward movement of the upstream side of the end 
of the aligned sheet in the conveyance direction so that the 
aligned sheet is not prevented from conveying a Subsequent 
sheet. 

17. An image forming apparatus according to claim 15. 
wherein the regulation Surface of the regulation member at 
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the regulating position is located above the pressure-contact 
face of the pressing member pressed against a sheet. 

18. An image forming apparatus according to claim 15, 
wherein the regulation Surface of said regulation member at 
the regulating position can be elastically moved upward by 
the lift of the end of the sheet. 

19. An image forming apparatus according to claim 15, 
wherein said pressing member is constituted of an elastic 
body having a hollow portion and at least a part of the 
pressing member contacts with the aligned sheet and then 
the pressing member is pressed against the sheet in a face 
COntact State. 

20. An image forming apparatus according to claim 15, 
wherein a plurality of pressing members are provided along 
a sheet conveyance direction. 


